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GSFC)
AIS{07 (Boemg)
ackavell (Sverdip)

B EnvironmentData & Spacecrait Charging
— [ra Katz (Maxwell)

B Thermosphere
— Jerry Owens (MSFC)




"

zing Radiation:

snment Models & Data
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Ly ﬁ"' IFenNCommunity:
GAAPro, JPIL Solar Proton, SOLPRO,
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Other:; NOAA Online Data
— Highi energy data

— Does not include models but data used for “now casting™

— Good for operational decisions
— Includes GOES and TIROS data sets
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— SA anayzing SAMPEX data tol improve trapped proton models

— Franceis periorming dynamic electron modeling to look at belt
productioni(theoretical)

— Japan, Russia, University of Vermont, University of Michigan

B Collaborations would prove useful




ANCHHON 1S underway, there 1s not enough

= Alifiolghi
| @uwes 1 21e dressmg current needs

SV et cighicnergy and high altitude data

H AES

— Not accurate: based on two decade old data (requires

monitors in these orbits to

obtain data)

B LONG-TERM HIGH ENERGY DATA FOR

ELECTRONS AN

MAGNETOSHERE

D PROTONS IN

SARBRAN
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SWEaVS 101 Address Needs
-

| [uiclticle s J%DDLI Ssions 1m orbits where data 1s

med program to measure high

B [nenease awareness i science community for
engineerng needs

B SEE Program provides advocacy for high energy
particle models

B More collaboration with non-NASA agencies




g mouels presently in use:
.
— '\SC_A\__P/ GHONINASA Changing Analyzer Program/Geosynchronous
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NASEAR/IPE@=High voltage solar array interactions with the
1onOSpPhcHcs SEID

Tiger (SandiarNational Lab) and other Monte Carlo high energy
particle deposition codes 3-D

Various proprietary deep dielectric charging models

Some proprietary 1-D surface charging models (TRW)




aeecnatt Charging Handbook (NASA/SEE)
BONapolan) & deep dielectric charging

d'r;lgn gu1dehnes

Surtiace charging models mcluding 3-1D effects
I-IDrdeeprdieleetiicicharging model (planar & coaxial geometries)

B NASCAP-2K (NASA/SEE & AFRL)
— 3-D Plasma interactions in GEO, LEO, and Polar orbits
— Detailed satellite geometry

— Fontheim auroral environment fit (Maxwellian, power law, and Gaussian)




éi‘

OIECOMIBATIIOnS (con’t)
| -
- _national

rr

Single metgeil Sutface changing (DERA, part of SPENVIS)

m SOLAR
— Solar anray charging in LEO (ESA, part of SPENVIS)

m DICTAT
— 1-D'deep diclectrici charging model (DERA, part of SPENVIS)




Acclitate criough spectral information for reliable spacecraft
chargimg calculations

Accurate dynamic models of both
— Magnetospheric particle spectra (surface charging)

— Radiation belt electrons (deep dielectric charging)




ViE M/IEO G1'O,, and Molnya orbits

ittt Ol iging Forecasting (see Figure)
.

Weather: = Spacecraft Charging

yinamic modelsfolithe environment, €.g. advanced versions of
m MSEM ( osphenc Specification & Forecast Model) (Rice University)

] SALAMMBO (Radiation belts) (ONERA, CNES)

— Flight & groundidata is used as boundary conditions to drive the models
m Solar wind particle fluxes, polar cap electric fields, etc.
m Real time data for forecasting & historical data for investigations
m Automated system for data availability
B Web based availability of all data for use in private by spacecraft

manufacturers and operators (Spacecraft charging anomalies have cost $M’s
over the past few years)




rgmg lorecasting:
ipled with Spacecraft

wvironment Data
ellite & ground)

|

_ﬁiic Models of Magnetospere
& Radiation Belts

|

Spacecraft Charging Models

|

S/C Charging Forecasts & “Postdictions”
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[eitrocliigroes tomments to

B The list of suggested measurements is not necessarily
exhaustive and should beregarded as a starting point only
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oclelio; ‘ii r| ' I!, -acy jevel tor total density (current state-of-the-

Aliliorce Space Command and others

i hermosphere 1999 Version (MET-99)
—  Jotal neutralfdeCnsity accunacy: of 15%
—  Based upon Jy0 withiseasonal-latitudimal variations from Jacchia 1971
—  Used by NASSA and others for spacecraft design and operations
— MET is the baseline thetmosphere model for ISS and the Space Shuttle

B Mass Spectrometer Incoherent Scatter (MSIS)
— Used by science community for accurate species concentrations
— Used by NASA for atomic oxygen (AO) estimates
— Operational use by Navy




—  (Comparisenroifaccunacies of various futune estimation techniques for solar
ACHVILy,

—  Comparisenioifaccunacies of various future estimation techniques for
geomagnetic activity

B Parameterization of operational solar EUV data to replace solar activity
indices
— How well can it be made to perform?
— What are the associated problems?




Density Gaps

-

yeat HisliCatitudes

— Other errorselirees

E-region and El-region Model Accuracy
— Important for de-orbit analyses and planning
— Boundary conditions at the mesopause
— Accuracy of total density and species concentration knowledge
Transport processes
Photochemical effects
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HeeRDeEnsity: Gaps (con’t)
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G_FE)Q_E ¢zl Geomagnetlc Activity

ORI amty i estimating future values of thermospheric

| physics-based model for solar activity

GRIN; odels neduire a smoothing kernel larger than the
vdiionr smoothed F10.7 used in thermospheric models

Techmque lor estimating future geomagnetic activity not well developed

averagi

B Drag Cocftficient Accuracy
— Altitude variability

— Gas-surface interactions under thermospheric conditions




y O ééipitating charged particles

INEBspacectait charge
Sampling mratleast three sun-synchronous onbit planes

B E-region and El-region Model Accuracy
— In-track and cross-track accelerations
— Constituent concentrations
— Temperature

— Altitude sampling to as near the mesopause as possible




iStNeeded (con’t)

‘
rand Geomagnetic Activity
, Mglli and F, - data
215 ) ﬁmctmn o time and magnetic latitude and longitude
¢ Veloc1ty Vector
IR/, etic field vector
[eNireld as aftimction of time
e acquired data set should extend' over multiple solar cycles
Drag Coctiicicnt Accunacy.
— Drag acceelcration
Spacecraft velocity, attitude, and mass
Thermospheric density and temperature
Species concentrations

Accommodation coefficient




